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Resonance circuit for balanced oscillator 



(57) A resonance circuit for a balanced oscillator 
which does not become unbalanced at the time of band 
switching f the balanced oscillator is provided. A reso- 
nance circuit for a balanced oscillator comprises; first 
and second terminals (a, b), a varactor diode (7) which 
is connected between the first and second terminals and 
to which a tuning voltage for changing the oscillation fre- 



quency is supplied, a first inductor (8) which is connect- 
ed between the first and second terminals, second and 
third inductors (9, 10) connected in series between the 
first and second terminals, and a switching means (11 ) 
for connecting or disconnecting the second and third in- 
ductors in a high frequency manner is provided between 
the second and third inductors. 
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Description 

[0001] The present invention relates to a balanced os- 
cillator having the band switching function suitable for 
use in a local oscillator such as a receiving tuner of a 
television signal. 

[0002] A conventional balanced oscillator (hereinbe- 
low ; simply called an oscillation circuit) will be described 
with reference to Fig. 2 The emitters of a first oscillation 
transistor 41 and a second oscillation transistor 42 are 
connected to a constant current source 43 and a power 
source voltage is applied from a power source terminal 
B to the collectors via resistors 44. 44 Feedback circuits 
45. 45 having the same structure are connected be- 
tween the base of the first oscillation transistor 41 and 
the collector of the second oscillation transistor 42 and 
between the base of the second oscillation transistor 42 
and the collector of the first oscillation transistor 41 , re- 
spectively. Each of the feedback circuits 45, 45 is con- 
structed by a resistor 45a ; a first capacitor 45b, and a 
second capacitor 45c which are connected in series. 
[0003] A resonance circuit 46 is connected between 
connection points A and B each connecting the first ca- 
pacitor 45b and the second capacitor 45c of each of the 
two feedback circuits 45, 45. 

[0004] The resonance circuit 46 is a parallel reso- 
nance circuit having a varactor diode 47, two inductors 
48 and 49 : and the like. 

[0005] Specifically, the varactor diode 47 is connected 
to a dc blocking capacitor 50 in series and is disposed 
between the connection points A and B. A correction ca- 
pacitor 51 is connected to the varactor diode 47 in par- 
allel. The anode of the varactor diode 47 is connected 
to the ground via a bias resistor 52 and a tuning voltage 
is supplied to the cathode from a tuning terminal Vt via 
a power supply resistor 53. As the resistance value of 
each of the bias resistor 52 and the power supply resis- 
tor 53. since a leakage current in the opposite direction 
of the varactor diode 47 is generally extremely small a 
value is selected from a range from tens to hundreds 
Kfi. 

[0006] The inductors 48 and 49 connected between 
the connection points A and B are connected to each 
other in series and a switching diode 55 is connected 
via a dc blocking capacitor 54 to the inductor 48 in par- 
allel. One end of a bias resistor 56 is connected to the 
cathode of the switching diode 55 and a fixed bias volt- 
age from a bias terminal Bf is applied to the cathode via 
the bias resistor 56. One end of a power supply resistor 
57 is connected to the anode of the switching diode 55 
and a switching voltage from a switching terminal Bs is 
supplied via the power supply resistor 57. In order to cut 
noises superimposed on the fixed bias voltage and the 
switching voltage, the other ends of the bias resistor 56 
and the power supply resistor 57 are connected to the 
ground via dc blocking capacitors 58 and 59. The other 
end of the power supply resistor 57 is connected to the 
ground via a bias resistor 60 so that a current flows di- 



rectly 

[0007] In the balanced oscillator having the above 
structure, for example, when a high-band signal of a 
high frequency among television signals is received 

5 (hereinbelow, called a "high-band state"), the switching 
diode 55 is made conductive and both ends of the in- 
ductor 46 are short-circuited in a high frequency man- 
ner thereby increasing the resonance frequency of the 
resonance circuit 46. On the other hand, when a low- 

io band signal of a low frequency among television signals 
is received (hereinbelow. called a "low-band state"), the 
switching diode 55 is made nonconductive and the 
switching diode 55 is disconnected from the inductor 46 
in a high frequency manner, thereby lowering the reso- 

15 nance frequency of the resonance circuit 46 For this 
purpose, the fixed bias voltage from the bias terminal Bf 
is always applied to the cathode of the switching diode 
55. and the switching voltage higher than the fixed bias 
voltage is supplied to the switching terminal Bs in the 

20 high band state. In the low band state, either the switch- 
ing voltage of almost 0 volt is supplied to the switching 
terminal Bs, or the switching terminal Bs is released. 
[0008] It is desirable from the viewpoint of electricity 
consumption that the fixed bias voltage applied to the 

25 bias terminal Bf and the switching voltage supplied to 
the switching terminal Bs are low. For example, the fixed 
bias voltage is set to 3 to 5 volts and the switching volt- 
age in the high band state is set to 6 to 8 volts. The re- 
sistance vaiue of each of the bias resistor 56 and the 

30 power supply resistor 57 is generally set to hundreds 12 
in order to make the switching diode 55 sufficiently con- 
ductive. 

[0009] In the conventional balanced oscillator as 
mentioned above, however, the switching diode 55 for 

35 band switching is connected in parallel to one (inductor 
48) of the two inductors 48 and 49 which are connected 
in series. Consequently, in the low band state, the con- 
nection point A is connected to the ground via the bias 
resistor 56 and the dc blocking capacitor 58 in series. In 

40 the high band state, the connection point A is connected 
to the ground via the power supply resistor 57 and the 
dc blocking capacitor 59 in series. 
[001 0] Since the resistance values of the bias resistor 
56 and the power supply resistor 57 are relatively small, 

45 highfrequency potentials at the connection points A and 
B, namely, at both ends of the resonance circuit 46 with 
respect to the ground are not equal so that unbalance 
occurs. 

[0011] The balanced oscillator has an advantage 
50 such that the level of a local oscillation signal transmitted 
to the peripheral circuits via space is low since there are 
two local oscillation signals whose phases are opposite 
with respect to the ground as a reference (phases are 
different by 180°) The balanced oscillator also has an 
55 advantage that even harmonics are not generated in the 
basic operation of the balanced oscillator. However, 
when an unbalanced state occurs in the resonance cir- 
cuit 46 as mentioned above, a problem of losing the 
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above advantages of the balanced oscillator occurs. 
[0012] It is therefore an object of the invention to pre- 
vent a resonant circuit from becoming unbalanced at the 
time of band switching of a balanced oscillator 
[0013] In order to solve the above problems, a reso- 
nance circuit for a balanced oscillator of the invention 
comprises: a variable capacitance diode which is con- 
nected between a pair of resonance circuit connection 
terminals of the balanced oscillator and to which a con- 
trol voltage for determining a capacitance value is sup- 
plied; a first inductor connected to the variable capaci- 
tance diode in parallel in a high frequency manner: sec- 
ond and third inductors whose inductance values are al- 
most equal and which are connected to each other in 
series and are connected to the first inductor in parallel: 
and switching means which is connected between the 
second and third inductors and connects or disconnects 
the two inductors. 

[0014] Preferably, the switching means is constructed 
by two serially connected switching diodes whose an- 
odes or cathodes are connected to each other and is 
switched to an on-state or off state by a control voltage 
supplied between a middle point of the first inductor and 
the common connection point of the two switching di- 
odes. Embodiments of the invention will now be de- 
scribed, by way of example only., with reference to the 
accompanying drawings, in which: 

Fig. 1 is a circuit diagram of a balanced oscillator of 
the invention; and 

Fig. 2 is a circuit diagram of a conventional bal- 
anced oscillator 

[0015] Fig. 1 is a circuit diagram of a balanced oscil- 
lator to which a resonance circuit for a balanced oscil- 
lator of the invention (hereinbelow, simply called a res- 
onance circuit) is applied and the resonance circuit will 
be described with reference to Fig. 1 . 
[0016] The emitters of a first transistor 1 for oscillation 
and a second transistor 2 for oscillation are connected 
to a common constant current source 3 and a power 
source voltage is applied from a power source terminal 
B to the collectors via resistors 4, 4. Feedback circuits 
5, 5 having the same structure are connected between 
the base of the first oscillation transistor 1 and the col- 
lector of the second oscillation transistor 2 and between 
the base of the second oscillation transistor 2 and the 
collector of the first oscillation transistor 1 , respectively. 
Each of the feedback circuits 5, 5 is constructed by a 
resistor 5a, a first feedback capacitor 5b, and a second 
feedback capacitor 5c which are connected in series. 
[0017] A resonance circuit 6 is connected between a 
first terminal a and a second terminal b each serving as 
a connection point of the first capacitor 5b and the sec- 
ond capacitor 5c of each of the two feedback circuits 5. 
5. 

[0018] The resonance circuit 6 is constructed as a 
parallel resonance circuit and comprises a varactor di- 



ode 7 disposed between the first and second terminals 
a and b, a first inductor 8 connected between the first 
and second terminals a and b, second and third induc- 
tors 9 and 10 whose inductance values are equal and 

5 which are similarly connected in series between the first 
and second terminals a and b, and first and second 
switching diodes 11a and 11b serving as switching 
means 11 connected between the second and third in- 
ductors 9 and 10. 

w [0019] Specifically, the varactor diode 7 is serially 
connected to a dc blocking capacitor 1 2 and is disposed 
between the first and second terminals a and b. A cor- 
rection capacitor 13 is connected to the varactor diode 
7 in parallel. The anode of the varactor diode 7 is con- 

'5 nected to the ground via a bias resistor 1 4 and a tuning 
voltage is supplied from a tuning terminal Vt via a power 
supply resistor 15 to the cathode. As the resistance val- 
ue of each of the bias resistor 14 and the power supply 
resistor 15, since a leakage current in the opposite di- 

20 rection of the varactor diode 7 is generally extremely 
small, a value is selected from a range from tens to hun- 
dreds KQ 

[0020] The first inductor 8 connected between the first 
and second terminals a and b is constructed by fourth 
25 and fifth inductors 8a and 8b whose inductance values 
are equal. 

[0021] On the other hand, the cathodes of the first and 
second switching diodes 11a and 11b serving as the 
switching means 11 disposed between the second and 
30 third inductors 9 and 10 are connected to each other 
and the anodes are connected to the second and third 
inductors 9 and 10 r respectively 

[0022] One end of a bias resistor 1 6 is connected to 
the cathodes of the first and second switching diodes 

35 na and 1 1 b and a fixed bias voitage from a bias terminal 
Bf is applied via the bias resistor 16 to the cathodes. 
One end of a power supply resistor 17 is connected to 
the connection point between the fourth and fifth induc- 
tors as a middle point of the first inductor 8 and a switch- 

40 jng voltage from a switching terminal Bs is supplied via 
the power supply resistor 17. In order to cut noises oc- 
curring on the fixed bias voltage and the switching volt- 
age, the other ends of the bias resistor 1 6 and the power 
supply resistor 17 are connected to the ground via dc 

45 blocking capacitors 18 and 19, respectively. The other 
end of the power supply resistor 17 is connected to the 
ground via a bias resistor 20 so that a current flows di- 
rectly. 

[0023] In the balanced oscillator having the above 
50 structure, for example, in case of receiving a high-band 
signal of a high frequency among television signals 
(hereinbelow, called a "high-band state"), the first and 
second switching diodes 1 1 a and 1 1 b are made conduc- 
tive and the second and third inductors 9 and 10 are 
55 serially connected in a high frequency manner and are 
connected to the first inductor 8 in parallel. Consequent- 
ly the inductance value as a whole is reduced and the 
resonance frequency of the resonance circuit 6 is in- 
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creased On the other hand, when a low-band signal of 
a low frequency among the television signals ts received 
(hereinbelow, called a "low-band state"), the first and 
second switching diodes 1 1 a and 1 1 b are made noncon- 
ductive and the second and third inductors 9 and 1 0 are 
disconnected in a high frequency manner thereby low- 
ering the resonance frequency of the resonance circuit 
6. For this purpose, the fixed bias voltage from the bias 
terminal Bf is always applied to the cathodes of the first 
and second switching diodes 11a and 11b and the 
switching voltage higher than the fixed bias voltage is 
supplied to the switching terminal Bs in the high band 
state. In the low band state, either the switching voltage 
of almost 0 volt is supplied to the switching terminal Bs 
or the switching terminal Bs is released. 
[0024] As mentioned above, since the switching 
means 11 for band switching is disposed between the 
second and third inductors 9 and 1 0 in the balanced os- 
cillator of the invention, even if the resistance value of 
the bias resistor 16 for applying the bias voltage to the 
switching means 11 is small, the balancing is not lost. 
This is because a virtual ground exists between the sec- 
ond and third inductors 9 and 10. Since the bias voltage 
is supplied to the connection point of the switching di- 
odes by using the two switching diodes 11a and 11b as 
the switching means 11 . the balanced oscillator having 
excellent balancing can be constructed. 
[0025] In this case, by making the inductance values 
of the second and third inductors 9 and 1 0 almost equal, 
the balancing can be kept more. 
[0026] The directions of the anodes and cathodes of 
the first and second switching diodes 11a and 11b can 
be made opposite. In this case, it is sufficient to change 
the supplying direction of the bias terminal voltage and 
the switching voltage and the high/low relation of the 
voltages. It is also possible to eliminate either the first 
switching diode 11a or the second switching diode 11b 
and directly connect the first inductor 9 and the cathode 
of the second switching diode 11b. Alternatively, the 
second inductor 10 can be directly connected to the 
cathode of the first switching diode 11a. 
[0027] Further, the first inductor 8 can be constructed 
by a single inductor or two inductors of the fourth and 
fifth inductors 8a and 8b each having the inductance val- 
ue of 1/2. 

[0028] As described above, the balanced oscillator of 
the invention comprises; the varactor diode which is 
connected between the first and second terminals and 
to which the tuning voltage for changing the oscillation 
frequency is supplied; the first inductor connected be- 
tween the first and second terminals; second and third 
inductors serially connected between the first and sec- 
ond terminals; and the switching means which is ar- 
ranged between the second and third inductors and con- 
nects or disconnects the second and third inductors in 
a high frequency manner Since the switching means is 
provided at a virtual ground point existing between the 
second and third inductors, the balanced oscillator 



whose balancing is excellent can be constructed. 
[0029] According to the balanced oscillator of the in- 
vention since the inductance values of the second and 
third inductors are set to be almost equal the balancing 

5 is improved more 

[0030] According to the balanced oscillator of the in- 
vention, the switching means is constructed by a switch- 
ing diode and the voltage to make the switching diode 
to be conductive or nonconductive is supplied between 

to the middle point of the first inductor and one end of the 
switching diode. Consequently, the second and third in- 
ductors can be easily connected in series and can be 
also connected to the first inductor in parallel. 
[0031] According to the balanced oscillator of the in- 

15 vention. the switching means is constructed by the 
switching diode, the first inductor is constructed by the 
fourth and fifth inductors which are connected in series, 
and the switching voltage for making the switching diode 
to be conductive or nonconductive is supplied between 

20 the connection point of the fourth and fifth inductors and 
one end of the switching diode Consequently, the sec- 
ond and third inductors can be connected in series and 
can be easily connected to the fourth and fifth inductors 
in parallel. 

25 [0032] According to the balanced oscillator of the in- 
vention the switching diode is constructed by the first 
and second switching diodes whose anodes or cath- 
odes are connected to each other, and the voltage for 
switching is applied between the middie point of the firsi 

30 inductor or the connection point of the fourth and fifth 
inductors and the anodes, or between the middle point 
of the first inductor or the connection point of the fourth 
and fifth inductors and the cathodes, so that the balanc- 
ing of the local oscillator is further improved. 

35 

Claims 

1. A resonance circuit for a balanced oscillator com- 
40 prising: 

a variable capacitance diode which is connect- 
ed between a pair of resonance circuit connec- 
tion terminals of a balanced oscillator and to 
45 which a control voltage for determining a ca- 

pacitance value is supplied; 
a first inductor connected to said variable ca- 
pacitance diode in parallel in a high frequency 
manner; 

50 second and third inductors whose inductance 

values are almost equal and which are connect- 
ed to each other in series and connected to said 
first inductor in parallel; and 
switching means which is connected between 

55 said second and third inductors and connects 

or disconnects the two inductors. 

2. A resonance circuit for a balanced oscillator accord- 
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ing to claim 1 , wherein said switching means is con- 
structed by two serially connected switching diodes 
whose anodes or cathodes are connected to each 
other and is switched to an on-state or off -state by 
a control voltage supplied between a middle point 5 
of said first inductor and the common connection 
point of the two switching diodes. 
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